These proceedings highlight a selection of recent results by the ATLAS, CMS and LHCb collaborations. The majority of the featured analyses make use of the large set of √ s = 13 TeV proton-proton collision data collected during the successful second run of the LHC. A particular focus is placed on analyses of Standard Model processes involving either hadronic jets or W / Z bosons. Searches and cross-section measurements involving top quark signatures are also given prominence, as are those targeting highly boosted objects such as W /Z and H bosons, and which feature the use of large-radius jets and substructure techniques.
Overview
The successful operation of the LHC and its flagship experiments in recent years has provided physicists with a wealth of data from the substantial numbers of recorded proton-proton (p-p) collisions. This has opened up the possibility to explore previously inaccessible regions of phase space in relatively common and well understood Standard Model (SM) processes, and to search for extremely rare SM processes or hints of beyond the Standard Model (BSM) processes. This document corresponds to an overview talk which highlighted a number of selected recent searches and measurements by the ATLAS, CMS and LHCb collaborations [1, 2, 3] . The presented analyses are grouped into three categories, which recognizably overlap to some degree: measurement of SM processes in extreme regions of phase space and searches for rare SM processes, particularly those featuring jets and W or Z bosons; measurements based on top quark signatures and searches for rare top quark processes; and searches featuring boosted SM objects which benefit from a detailed knowledge of jet substructure.
Recent Standard Model Results

Jet and Dijet Cross Sections
Jet and dijet cross-section measurements allow for a good test of perturbative QCD (pQCD) in p-p collisions. The ATLAS collaboration performed such doubly differential measurements using a total integrated luminosity of up to 3.2 fb −1 at a centre-of-mass energy of √ s = 13 TeV [4] . Reconstructed jets were formed using the anti−k T algorithm with a distance parameter R = 0.4 [5] , and using EM-scale calorimeter clusters as the inputs. The inclusive-jet results cover a wide kinematic range in jet transverse momentum (p T ) from 100 GeV to 3.5 TeV and for several separate ranges of jet rapidity up to |y| = 3.0. In the case of the dijet cross-section measurements, the results are presented as a function of dijet invariant mass (m jj ) in the range 300 GeV < m jj < 9 TeV, and for values of the quantity y * = 1 2 |y 1 − y 2 | -half the absolute rapidity difference between the two leading jets 1 -up to y * = 3.0. The choice of bin sizes (for p T , y, m jj and y * ) was motivated by the respective detector resolution. The measured results from data were compared to next-and in some cases next-to-next-to-leading order (NLO and NNLO, respectively) pQCD predictions, and in all cases were found to be in good agreement with the SM predictions. The inclusive-jet and dijet results are summarized in Figure 1 , where the usual convention is adopted of applying multiplicative offset factors to the results in various |y| (y * ) bins in order to allow for a better visual comparison of the shapes. Doubly and triply differential jet cross-section measurements were also performed by the CMS collaboration [6, 7, 8] .
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Results Featuring W Bosons
Recent analyses have been performed by the ATLAS and CMS collaborations to test SM predictions for processes involving heavy, charged electroweak (EW) bosons, and notably for rarer SM processes involving WW pairs which have only recently become accessible for p-p collisions.
The CMS collaboration has performed a set of differential W +jets cross-section measurements with 2.2 fb −1 of Run 2 data -the first such measurements to be performed with a √ s = 13 TeV dataset [9] . The analysis strategy targeted events with a single, isolated, high-p T muon and considered jet multiplicities up to N jets = 6. Differential results unfolded to stable particle level were presented as a function of a number of kinematic observables including: the transverse momentum and absolute rapidity of the i th leading jet; the azimuthal separation between the i th leading jet and the selected reconstructed muon 2 ; the jet multiplicity; the scalar p T sum of reconstructed jets (H T ); and the separation in η-φ space between the reconstructed muon and its closest reconstructed jet. The final results as a function of H T for the N jets ≥ 1 case can be seen in Figure 2a . The measurements from data were compared to the predictions from a variety of simulated datasets. In all cases the results for the angular observables were found to be well described. Disagreements were observed between the data and a leading-order (LO) MG_aMC@NLO prediction, which underestimates the measured data at low H T , as well as at low to moderate jet p T .
A more rare SM process features the EW production of a same-sign W boson pair (W ± W ± ). An observation of this process was recently made by the CMS collaboration in an analysis targeting events with two same-sign leptons (ee/eµ/µ µ) and two hadronic jets [10] . The signal-tobackground ratio (S/B) was enhanced by means of cuts applied to several discriminating kinematic variables, including a requirement on the missing transverse energy (E miss T > 40 GeV), where the latter is motivated by the presence of two final-state neutrinos from the leptonic W boson decays. In the e ± e ± channel, the probability to misidentify the charge of one of the reconstructed leptons is non-negligible, which could lead to an enhancement of any SM backgrounds featuring leptonically decaying Z bosons; a Z-mass window criterion (requiring selected events to satisfy |m − m Z | > 15 GeV) was consequently used to further suppress such SM background contributions in the final set of candidate events. The final distribution of the invariant mass of the dijet system (m jj ) for this analysis is shown in Figure 2b , where one can observe both a good level of agreement between data and the stacked SM predictions, as well as a clear presence of the rare EW W ± W ± process in the measured data. The observation of this rare process offers a stringent test of the SM and is important in its own right; moreover the results prove useful in searches for doubly charged Higgs bosons (H ±± ), for which the SM EW W ± W ± production is one of the primary backgrounds. Limits at the 95% C.L. were placed on both the cross section times branching ratio
and on the coefficients from a set of dimension-8 operators in a modified Lagrangian in the context of an effective field theory (EFT) approach. The analogous opposite-sign process (pp → W + W − ) is far more common by comparison and represents a large source of background for many Run 2 measurements at the LHC. An inclusive cross-section measurement of this process was performed by the ATLAS collaboration in the eµ channel with 3.2 fb −1 of √ s = 13 TeV data [11] . Several resonant and non-resonant production modes were considered. The result, following an extrapolation from the fiducial to full phase space based on simulation, is a measured cross section in agreement with the value based on theoreti-cal predictions 3 encompassing processes at varying orders of α S . A further comparison between the measured fiducial cross sections at different centre-of-mass energies was performed, yielding: 
Results Featuring Z Bosons
A number of analyses have also been carried out at the LHC to study heavy, neutral EW gauge bosons. One such analysis performed by the LHCb collaboration involved the first observation of forward-produced Z bosons decaying to a bb final state [12] . The forward tracking ability of the LHCb detector offers a unique opportunity to study such events in a non-standard kinematic regime. The measurement was performed with Run 1 √ s = 8 TeV data. Motivated by the LO SM t-channel production mechanism, which features a Z boson recoiling against a quark or anti-quark, selected events were required to include a pair of heavy-flavour-tagged jets with an invariant mass in the range 45 < m jj < 165 GeV, and an additional reconstructed jet satisfying p T > 10 GeV and 2.2 < η < 4.2. A Boosted Decision Tree (BDT) was trained in order to offer better discrimination between the signal and the largely irreducible QCD multijet background. The final signal significance was at the 6σ level, allowing for a cross-section times branching ratio measurement within the fiducial region. A clear presence of the Z signal is visible in the final distributions shown in Figure 3 , particularly after the substraction of the QCD background. The limited statistics and uncertainties in the heavy-flavour-tagging efficiency were the dominant sources of uncertainty. An improved understanding of Z → bb processes will lead to improvements in searches which feature Higgs bosons decaying similarly via H → bb. Moreover, in the future such measurements by LHCb with increased statistics would offer the possibility to investigate the Z central-forward asymmetry 3 References for the various theoretical predictions (of order α 2 S , α 3 S and α 5 S ) are provided in the ATLAS publication.
as a precision test of EW predictions of the SM, offering complementarity to the ATLAS and CMS measurements for which no such forward tracking is currently available. The CMS collaboration recently published the results of a search for p-p collision events at √ s = 13 TeV in which a Z boson was produced in association with two jets via EW interactions [13] . The analysis targeted leptonically decaying Z bosons (Z → + − , = e, µ). A likelihood discriminant was trained to discriminate between quark-and gluon-initiated jets, the latter representing a substantial source of background. Additional discriminating variables were used to train a BDT in order to enhance the signal significance. The output BDT distribution for one of the final signal regions is shown in Figure 4a ; in the rightmost bins with the largest S/B one can note the clear presence of the signal. In addition to the cross-section measurement within a fiducial kinematic region 4 , detailed studies were performed to investigate jet activity in the final signal region. In all cases good agreement between data and prediction was observed. CMS also recently published a measurement of both the inclusive and differential production cross sections for the process pp → ZZ based on √ s = 13 TeV data [14] . The signal processes considered include both on-and off-shell Z bosons 5 , and the analysis strategy focused on 4 final states ( = e, µ), which offer a clean selection with relatively low backgrounds. The gg and the more dominantproduction modes are displayed separately in final distributions. Both the inclusive and the differential cross-section mesurements were found to be in good agreement with NLO SM predictions. Additional constraints were able to be placed on anomalous, non-SM ZZZ and ZZγ couplings, and a measurement of the branching ratio of the rare decay mode Z → + − γ * → 4 The cross section was performed in the fiducial kinematic region in which the invariant mass of the lepton pair satisfied m > 50 GeV, and the jets satisfied both a transverse momentum requirement p j T > 25 GeV and an invariant mass requirement m jj > 120 GeV. 5 The general signal process considered was pp → (Z/γ * ) (Z/γ * ) → 4 .
+ − + − was performed, yielding a value in agreement with the SM. Events featuring this rare decay mode are useful in the context of mass calibration for H → ZZ * → 4 decays. A pair of Z bosons can also be produced in association with two hadronic jets according to the SM via so-called Vector Boson Scattering (VBS) through EW interactions -a process featuring a quartic WW ZZ coupling in one of the leading-order diagrams. The CMS collaboration recently published the results of the first search for such a process [15] . Selected events were required to have two R = 0.4 particle-flow jets [16] and two pairs of reconstructed leptons originating from the ZZ → + − + − decay (where , = e, µ). The ZZ signal from the previously mentioned analysis here takes on the role of the dominant background. Several constraints on the invariant mass of reconstructed Z bosons (m ), proved useful in suppressing some of the non-Z backgrounds, including a requirement that the pairs satisfy m > 4 GeV in order to suppress the contribution from hadron decays. The signal process is highly limited statistically; a BDT employing seven discriminating variables was used to improve the ability to discriminate between signal and background events. Only a handful of events remain after the various requirements, but the presence of the signal is apparent in the final distribution, shown in Figure 4b , of the BDT output. The resulting measured value of the cross section was found to be in agreement with the SM prediction. In addition constraints were able to be placed on non-SM, so-called anomalous quartic couplings.
Several analyses featuring one or two Z bosons were performed by the ATLAS collaboration in addition to those mentioned above 6 , but were the focus of another dedicated contribution to this conference.
Recent Top Quark Results
Analyses involving top quarks -the heaviest of all fundamental particles in the SM -allow for rigorous tests of recent NNLO and NNLL pQCD predictions. An unprecedented number of top quarks have been produced at the centres of the main LHC experiments in recent years; previously statistically limited searches for rare SM processes featuring top quarks are now within reach based on the √ s = 13 TeV Run 2 data collected so far. For some less rare and previously measured processes, such as the differential tt cross-section, statistical limitations are now being relegated to the extremes of kinematic regions of phase space, where deviations from the SM may eventually be exhibited. One set of rare processes of particular interest involves the associated production of tt pairs with W /Z or H bosons. Moreover, with the top quark as the heaviest of all SM particles, techniques to identify top quarks with highly collimated decay products could prove vital in searches for new physics: any enhancement in the rates of boosted top quarks could provide hints of as-ofyet undiscovered BSM particles. Finally, SM processes featuring top quarks often represent the dominant source of background to many searches for BSM physics; a better understanding of the kinematics of top quark events in general will lead to improved sensitivity in such searches.
Standard Differential tt Cross-Section Results
Aside from providing information about process kinematics and offering sensitivity to fundamental parameters of QCD, tt cross-section measurements allow for improvements in the back-ground modelling for LHC searches, specifically those involving signal processes for which topantitop quark pairs represent a significant source of background.
Despite its lower relative branching ratio, the dileptonic tt decay channel offers the advantage of very low backgrounds. As the LHC datasets have grown, the tt analyses have become far less statistically limited; this has allowed tt cross-section measurements in the dileptonic channel to produce by far the more precise results.
A differential tt cross-section measurement was recently performed by the ATLAS experiment in the dileptonic e ± µ ∓ channel as a function of a number of kinematic observables: the transverse momentum and absolute rapidity of the top quark (p t T , and |y t |); and the transverse momentum, the absolute rapidity, and the invariant mass of the reconstructed tt system (p tt T , |y tt |, and m tt , respectively) [20] . The final distributions were unfolded, based on a fiducial volume, from detector to particle level. The ambiguity introduced by the two final-state neutrinos was resolved using the so-called neutrino weighting method 7 in order to reconstruct a tt system for each candidate event.
Both the absolute and normalized measured cross sections were presented. Overall good agreement was observed except in the case of one Powheg-Box+Herwig++ prediction where moderate disagreement was seen in the p t T and m tt distributions. Similar measurements in the dileptonic channel were performed by CMS [22].
Differential tt cross-section measurements were also performed in the +jets decay channel by both ATLAS [23] and CMS [24, 25] . In the case of the ATLAS measurement, based on 3.2 fb −1 of √ s = 13 TeV data, the resolved and boosted tt regimes are targeted separately, each with their own dedicated object and event selection. As in the case of the dileptonic channel, the differential cross sections were presented both as absolute and normalized fiducial measurements, and for a number of similar kinematic observables. The general observation was that the spectra based on NLO predictions were harder than those observed in the measured data. This was seen to be present in both the boosted and resolved results. The trend was further observed in a separate dedicated and recently published analysis, also by the ATLAS collaboration, of differential crosssection measurements of tt production in the +jets channel, but separated into exclusive N jet bins [26] . The final normalized distribution as a function of the transverse momentum of the hadronic top quark candidate (p t,had T ) is shown in Figure 5a specifically for the N jet = 4 case. The general observation remains the same as in the inclusive measurement, and the effect at high p t,had T is most pronounced at lower jet multiplicity (N jet = 4), but is also present for the higher jet multiplicities.
A dedicated tt differential cross-section measurement was performed by the ATLAS collaboration in the all-hadronic channel by searching for events compatible with a boosted tt final state [27] . Advantages of the all-hadronic tt channel include a high branching ratio and no neutrinos in the hard-scatter final state, allowing for a full event reconstruction. In contrast, the lack of an isolated high-p T lepton in the final state leads to a formidable source of background from multijet events which must be estimated using a data-driven approach. The analysis targets events featuring two large-radius (R = 1.0) jets and employs so-called jet grooming and top-tagging techniques to increase the relative fraction of signal events. Corrections for detector-level effects, efficiencies and overall acceptance led to a final set of distributions unfolded to particle and parton level within the fiducial volume. Figure 5b shows the resulting normalized differential cross section as a function of the transverse momentum of the tt system, showing good overall agreement between the measured data and simulation. The notable exception is a slight disagreement in the MadGraph aMC@NLO prediction interfaced with Pythia8 for the parton shower and hadronization modelling; in this case the simulation predicts a harder p tt T spectrum compared with what is observed in the data. The overall event yields were seen to be somewhat lower in data relative to the NLO predictionsthough this is recognizably not visible in the figure shown -but are nevertheless consistent within the overall uncertainty bands.
Non-Standard tt Production Results
Production cross-section measurements for tt pairs at the LHC, including those mentioned above, have primarily focused on p-p collision data collected at the standard centre-of-mass energies √ s = 7, 8, and 13 TeV. The CMS collaboration has recently published two complementary such measurements. The first was based on the small 27.4 pb −1 p-p dataset collected at √ s = 5.02 TeV [28] . In addition to achieving a relative precision on σ tt of roughly 12% and the inclusion of an additional data point in summary plots in order to compare the data with predictions for the dependence of σ tt on √ s, the measurement allows for a moderate improvement of the gluon PDF uncertainty at high x. The second, non-standard measurement was based on p-Pb collisions at a nucleon-nucleon centre-of-mass energy of √ s NN = 8.16 TeV [29] . The clear presence of a signal peak can be seen in Figure 6a , which shows the signal-dominated distribution of the invariant mass of reconstructed top quark candidates in one of the final signal regions for this analysis, where a single lepton (e/µ) and at least two b-tagged jets plus two additional jets were required. The measured p-Pb cross-section result was scaled in order to be able to compare it to p-p measurements at √ s = 8 TeV. Any discrepancies between the scaled results -though none were observed -could potentially shed light into the way gluons are distributed in high-Z nuclei. Although LHC results featuring top quarks are typically limited to ATLAS & CMS analyses, a recent LHCb publication details a search for tt pairs produced in the high-η region of the detector [30] . The result highlights a substantial increase in the fraction of signal top quark events (Figure 6b ) compared to previous such background-dominated searches using the Run 1 datasets [31, 32], and ushers in a new era of top quark measurements by LHCb to complement those by ATLAS and CMS. Theproduction modes play a larger relative role in forward-produced tt pairs compared with gg modes, which could allow for heightened sensitivity to the tt charge asymmetry -an effect driven by higher-order qq-mode production diagrams. In addition, such measurements offer improved sensitivity to the higher-x regions of the gluon PDF. Present LHCb top quark measurements, including this analysis, are recognizably limited by statistics, and the lower overall acceptance precludes a full event reconstruction or a realiable measurement of E miss T . The analysis nevertheless demonstrates that the future of the top quark physics programme at LHCb is indeed very promising, as is the prospect of the eventual inclusion of its results in future combinations with the other LHC experiments.
Rare Searches Involving Top Quarks
Searches for the associated production of a tt pair and a vector boson via the process pp → ttV (where V = W, Z) were carried out at √ s = 13 TeV by both the ATLAS and CMS collaborations. Although previous analyses have been performed which directly probe the Higgs boson couplings to vector bosons via WW * , ZZ * , γγ, or ττ, direct probes of the SM Hqq coupling have until recently remained beyond the possible experimental reach. The observation and further studies of ttV production in particular allows the Higgs boson coupling to the top quark to be better understood. The CMS search was performed in the same-sign dilepton ( ± ± )+jets channel for the case of ttW , and in the 3 -and 4 +jets channels for the case of ttZ [33] . The integrated luminosity of the considered dataset corresponded to 35.9 fb −1 . The 3 channel offered the greatest sensitivity; the event yields for the final signal regions associated with this decay channel can be seen in Figure 7a , where good agreement can be observed between the measured data and SM predictions. The various bins correspond to the combinations of reconstructed lepton flavours, and one can note that in all subchannels the signal process is dominant.
The ttW and ttZ cross sections were extracted simultaneously, resulting in an observed significance of 4.8σ for ttW and larger than 5σ for ttZ. The ATLAS result based on a smaller 3.2 fb −1 dataset also considers several distinct signal regions, and yields an observed signifance of 2.2σ and 3.9σ for the ttW and ttZ processes, respectively [34] . The details of the ATLAS measurement are presented separately in a dedicated contribution. The combination of a higher centre-of-mass energy and the increased statistics collected in recent years have put a search for four-top production (tttt) within experimental reach at the LHC. Dedicated searches for this rare SM process have recently been carried out by both the ATLAS and CMS collaborations. The ATLAS result employs 3.2 fb −1 of integrated luminosity and a base event selection requiring a single reconstructed lepton (e/µ) [35] . Candidate events were separated into a number of dedicated control (6), validation (9) and signal (3) regions based on the reconstructed jet and b-jet multiplicities. The largest signal-to-background ratio (S/B ≈ 4.5%) was obtained in a region requiring at least 10 hadronic jets, of which at least 4 must be identified by a dedicated b-tagging algorithm. The final result is an observed (expected) upper limit of 21 (18) times the SM prediction for σ tttt at the 95% C.L.
Similar searches for tttt production were carried out by the CMS collaboration. An initial result based on 2.6 fb −1 of Run 2 data was recently superseded by an extended analysis employing 35.6 fb −1 of data and requiring at least two same-sign leptons [36, 37] . As in the case of the ATLAS analysis, the final set of candidate events were separated into various control and signal regions, in this case based on jet, b-jet and lepton multiplicities, as well as the value of the reconstructed invariant dilepton mass (m ). A slight excess of candidate tttt events at the 1.6σ level was observed over a background-only hypothesis, and a value of σ tttt = 16.9 +13.8 −11.4 pb was extracted. Moreover, the presence of virtual Higgs boson loops in certain tttt production diagrams allowed σ tttt to be expressed as a function of the top quark Yukawa coupling relative to its SM value (|y t /y SM t |), thereby allowing constraints to be placed on this ratio based on the measured result.
It is interesting to note that in such tttt searches the processes ttH and ttV (where V = W, Z) -rare SM processes themselves and only recently able to be measured -constitute a considerable fraction of the background. The outlook for such four-top searches with larger LHC datasets in the near future is promising.
Recent Results Involving Boosted Objects and Jet Substructure
One of the key motivations for studies of jet substructure is in providing enhanced discrimination between signal and backgrounds for a variety of analyses. Such discrimination can be at the single-object level, such as the ability to separate quark-from gluon-initiated jets, where the latter constitute a substantial source of QCD background in a p-p collision environment, but it can also prove useful in identifying cases in which the decay products of a boosted, heavy SM particle (e.g. W , Z, H, or t) are highly collimated, leading to the reconstruction of a single, large-R jet. Recent advances in jet grooming and multivariate analysis techniques, but also in analytical methods in understanding the effects of small-or wide-angle gluon radiation, have offered additional benefits. Since one of the possible telltale signatures of new, heavy BSM models is the presence of boosted SM particles, advances in methods exploiting knowledge of jet substructure will lead to an improved sensitivity to new physics.
Recent developments in analytical methods have introduced jet substructure observables accurate beyond leading-logarithm accuracy. One recent ATLAS publication based on 32.9 fb −1 of √ s = 13 TeV data presents a first measurement involving the jet soft-drop mass -one such substructure variable -using dijet events from p-p collisions [38] . The analysis features a reclustering of the constituents of anti−k T jets based on a designated soft-drop mass procedure. This procedure is based on an iterative condition which is governed primarily by the choice of two parameters: z cut and β , which relate to p T and angular thresholds in the context of gluon radiation. The final results correspond to normalized differential cross-section measurements, presented as a function of the logarithm of the dimensionless quantity ρ 2 , where ρ is the ratio of the invariant mass of the jet following the soft-drop procedure and the transverse momentum of the ungroomed jet (ρ = m soft drop /p ungroomed T ). The inclusion of p ungroomed T in the denominator counters an undesireable p T dependence. The distribution shown in Figure 7b , corresponding to the particular choice of β = 0, can be contrasted with other such distributions (for β = 1, 2) in the original publication. An unfolding procedure is used to correct for detector-level effects. The evolution of the distributions with β and z cut highlights particular regions of the quantity log 10 ρ 2 with larger levels of disagreement between data and predictions. Such disagreements between the measured data and either precise QCD calculations or leading-logorithm Monte Carlo simulations will prove beneficial in improving our understanding of the collinear QCD regime.
Dedicated jet substructure studies were performed in a very recent measurement by the CMS collaboration which targeted tt events in the +jet ( = e, µ) decay channel [39] , complementing the earlier-mentioned tt cross-section measurements. Such an analysis probes the perturbative vs. Initially formed large-R jets were reclustered into smaller R = 0.2 jets and trimming techniques were applied. A number of substructure variables were used to heighten the sensitivity to true VV processes. The mass of selected jet candidates proves to be a highly discriminating observable, but can be measured either with track-or calorimeter-based information; the results from both methods were combined to yield a single mass value, with a weight corresponding to their respective mass resolutions based on simulation. Several final signal regions (WW , W Z, ZZ) were ultimately considered, and the results provide sensitivity to new resonances in the 1.2 -5.0 TeV mass range. No excesses above SM predictions were observed, and several limits were placed at the 95% C.L. on the cross section times branching ratio for given mass hypotheses.
Another search for new heavy V H resonances in the V → qq, H → bb channel was performed by the ATLAS collaboration in an analysis requiring two boosted, large-R jets [42] 9 . The dominant multijet background, making up roughly 90% of the final event composition, was estimated using a data-driven technique. The number of b-tagged jets, as well as the values of the invariantand bb masses, were used to classify the set of selected events into signal, sideband and validation regions. Jet substructure variables, as well as the combined jet mass described for the VV analysis mentioned above, were used to enhance the signal significance. Overall a good agreement between data and SM predictions was observed, with the largest excess seen at an invariant dijet mass (m JJ ) of 3.0 TeV, corresponding to a local (global) significance of 3.3 (2.1) σ . The results of the search allowed constraints to be placed on heavy vector triplets models.
Summary
The excellent performance of the ATLAS, CMS and LHCb experiments at the LHC in recent years has allowed for great strides to be made in our understanding of the physics of the SM.
Several extremely rare SM processes, often featuring multiple heavy SM particles in the hardscatter final state, have recently been observed. The outlook for extended results based on the full Run 2 datasets in all three experiments is promising. No significant deviations from SM predictions have been observed so far. One prominant change in recent months is the inclusion of LHCb as a source for top-quark physics results which will complement the top quark programmes of ATLAS and CMS. The development of techniques to identify boosted SM objects via substructure and multivariate-based methods is a driving force for pushing the limits in sensitivity in many recent searches; their role in future analyses will be of the utmost importance. The analyses presented here recognizably represent but a small subset of exciting new results from the LHC experiments. 
